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[Problen^ Tensile straigth to hi^i tenpa-ature is large fromr 
oom temperature, possesses viscous flowdynarric fabricability, 
offers in addition amorphous inorganic fiber which such as 
insulation can beused for ideal in broad apphcation, filter or 
plastic, metal, ceranic and concrete or other reinforcement. 

[Means of Solution] A (As for A Al or G), it is constituted fix) 
mrare earthmetal element of O and theat least one kind, it 
designates that it possesses viscous flowdynarric fabricability 
withthe tempffature range of 850 to 1 10 0 °C as feature. 



[aaim(s)] 

[Qaim 1 ] Amorphous inorganic fiber which designates that A 
(As for A is selected fi-omgroip which consists of theAl , Q ,Ti, 
Zr,Hf,Ivfa,Fe,Ni,Ga and Ge element of at least one kind 
which), it is constituted fi-onthe rare earth metal element of 0 
and at least one kind, possesses viscous flow 
dynanicfabricability withtaiperature range of 850 to 110 0 
°Casfeature- 

[Qaini 2] Amorphous inorganic fiber wliidi is stated in Qaim 
1 \^4iere Ais Al and/or Q. 

[QaimS] Amorphous inor^c fiber, furthermore amorphous 
inorganic fibo* >^iiich is stated in Qaim 1 whichcontains 
element of at least one kind wliich is selected fix)mgroq) 
whichconastsofMg,Ca,Ba and Si. 

[aaim4] Anx)rphous inorganic fiber, furthermore amorphous 
inorganic fiber which is stated in aaim2 >?^Aiichcontains 
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eleiiEnt of at least one kind which is selected fromgroup 
whichconsists of Ti AHf, Mh , Fe , Ni , Ga ,Ge, Mg , & ^ 
and Si. 

[QaimS] Amorphous inor^c fiber which is stated in any on 
e claim of QainB 1 tlrou^ 4 which is sometliingwhere 
amorphous inorganic fiber, contacting roll, cools nx)lten liquid 
of constituent element,the clotting does in fine line and is 
produced 

[aaim6] Amorphous inorganic fiber which is stated in any on 
e claim of Qaims 1 througli 5 which designatesthat it is a 
element of at least one kind wliich is selected fi-omgroip 
wherethe rare earth metal element consists of Gd,La,Sn^Y,&,Pr, 
Nd,Eu,Py, Yb,Er,Tb,Ho, Tm and Lu as feature. 

[Claim?] Rare earth metal element, amorphous inorganic fiber 
which is stated in aaim6 which designatesthat it is a elen^nt 
of at least one kind which is selected fiximgroup wiiichconsists 
ofGdjLa and Smas feature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, is in additio 
n sometliing such as insulation regarding amorphous inor^c 
fiberwhich is used for broad application, filter or plastic, metal, 
intermetallic compound, ceramic and concrete or other 
reinforcement. 

[0002] 

[Prior Art] Glass Sh&c, or other insulation for house, is used for 
broad apphcation such as plasticand reinforceoKnt for 
concrete. As for this, glass fiber, has depended on possessing 
hi^ strength by etcbeing a amorphous structure and etc being a 
low cost. But as for glass fiber, Because strength decrease with 
high tenperature is considaable, as high temperature structural 
component it iaiot sonething which it withstands use, in 
addition SiQ2 isdesignated as main component, genially 
because alkali metal oxide and/or alkaline earth nrtal oxide is 
contained, the molding tenperature is low as for exanple 
reinforcement, must designate only above-mentionedsubstance 
and substrate which does not cause chemical reaction as object 
inthetainperature. 

[0003] On one hand, for modulus and hi^ temperature strengt 
h or other inprovement of metal,strengthens n^tal with such 
as wiii^er and diort fiber and continuous fiber mthodwhich 
makes effective, production research of metal basic conposite 
materialwhich is strengthened with these fiba is done. As 
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reinforcenmt fiber continuous fiber is used\*ai, from fact 
thai modulus and strength or other inprovemnt are 
considerable, presently, Al2C)3 system^ most youhave done 
production research of metal basic conposite material which 
usesthe SiC or other continuous fiber as reinforcement fiber 
most actively even among them 

[0004] But, these continuous fiber are not something which pos 
sesses sufficient ductility fabricability reg3rdingwhatever 
temperature range, metal basic composite mat^al of 
continuous fiber strengthening type inthe same way as metal 
basic composite rmterial of conventional metalUc material and 
wiiidcer andshort fiber reinforcing type what secondary molding 
is done is inpossible. Therefore, development of continuous 
fiber where diape of continuous fiberstrengthening type metal 
basic conposite material is limited by simple ones atpresent, 
relatively for applying to broad application, regarding 
maxirrumuse temperaturewith sufficient strength althougti, 
possesses ductility febricabilityreg3rding molding tennperature 
vicinity isnecessary. 

[0005] Inll S. Patent No, 5,605,870 mrrba:, ceramic fiber whi 
ch is produced is disclosed fi*om themol tai liquid which possesses 
viscosity of 10 poises or less. This fiber is produced by so- 
called melt extraction method of that itself public knowled^, 
isconstitutedfirom amorphous phase and/or crystal phase. But, 
there is not what statement concerning relationship betweenthe 
composition and propoty of fiber where is formed ftomonly 
the amorphous phase. 

[0006] 

[Problems to be Solved by the Invention] As description above 
coiKideringpresait state, in order that these inv^torshas higfi 
strength, is not performance deaease with high temperature 
for most partjObtainsfibo" which possesses ductility 
fabricability, diligent research was repeated,the novel 
amorphous inorganic fiber which is inscribed to this invention 
was discovered, namely, A(As for Ais selected fi'omgroip 
which consists of thcAl , G ,Ti AHf, Mn , Fe , M , Ga and Ge 
element of at least one kind vMch), Contacting roll, it cools 
molten liquid \viiich is formed fi-omtherare earth metal element 
of 0 and at least one kind, solidification doing in fine line, 
amorphous inorganic fiber which is produced, strengdibeing high 
tenperature (800 °Q with sufficient strength as 
reinforcement fiber, it was discovered in theconventional fiber 
that is not decreasing of has viscous flow(tynamic febricability 
with thetemperature range of 850 to 1 1 0 0 °C in spite, that it 
has characta'istic which is not. 

) 

[0007] As for object of tliis invention, tensile strength to high t 
enperature is large fi*onlhe room tenperature, possesses 
viscous flow dynamic fabricability, it is in addition suchas 
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insulation to offer amorphous inorg9nic fiber A^iiich can be used 
for ideal in broad application, filter or plastic , metal , 
intermetallic compound , ceramic and concrete or otter 
reinforcQiEnt 

[0008] 

[Means to Solve the Problems] You ejqjiain in detail below, con 
ceming this inventioa this invention, A (As for A is selected 
fi-omgroip which consists of theAl , Q ,Ti,Zr,Hf, Mn , Fe , M , 
Ga and Ge element of at least one kind which), is formed from 
rare earthmetal element of 0 and theat least one kind, regards 
amorphous inorganic fiber which designates that it possesses 
viscous flowdynamic fabricability with tenperature range of 850 
to 1 10 0°C as feature. 

[0009] It is something where molten liquid of constituent elem 
ent quendi it docs thisamorphous inorganic fiber and, clotting 
does in fine line and is produced Here, " viscous flowdynanic 
febricability " with nclding property which utilizes plastic 
deformation due to viscous flowmotion in sipercooled liquid 
region is meant. In addition, atom construction of material 
which shows broad halo pattern " amorphous " with witiithe X- 
ray diflfraction is meant. ^ 

[0010] 

[EnixxiimMit of Invaition] As A be able to list element of at le 
ast one kind v*ich is selectedfromgroip which consists of Al , 
G ,Ti,Zr,Hf, Mn , Fe , Ni , Ga and Ge, becausee^cially, as for 
Al , Q: higb tenqperature strength of amorphous fiber wiiich is 
acquiredbecomes high, it is desirable. In addition, when A is 
element of 2 kinds or more, or, when otherthan 
aforementioned el^nent, furthermore element of at least 01^ 
kindwhich is selected fromgroip wWch consists of Mg , Ca ,Ba 
and theSi is contained, fiber whichis acquired amorphous 
transformation islikely to do. 

[001 1 ] As rare earth metal element, be able to list element of at 
least one kind which i s selectedfrom groip A\iiich consists of Gd, 
La,Sm|,Y,Ce,Pr,Nd,Eu,Py;Yb,Er,Tb,Ho, Tm andLu, 
becausee^cially, as for Gd,La,Smstrengthof amorphous 
inorganic fiber \\inch is acquiredbecomes hi^ it is desirable, 

[001 2] As for ratio of A in amorphous inorganic fiber of this in 
vention, incase of the Al , Q , Fe , Ga witii A2 03 conversion, 
in case of Ti;Zr,Hf,Gie with A Qzconversion, in case of Mn , M 
with AO conversion, it isdesirable to be range of 1 0 to 90 
mole%. In addition, sh^ofamorphous inorganic fiber of this 
invention is not linitede^xx:ially. It is desirable to possess aoss 
section\\liichiscloseto round orthe round As continuous 
fiber also as short fibo' you can use amorphous inorganic fiber 
of this inventioa 
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[001 3] Dimension of cross-section of annorphous inorganic fibe 
r is not rrore one approxinBtion evenin cross section shepe. 
Those of diameter of 3 to 50 m, preferably and 5 to 30 
maredesirable. roomtenperature of amorplious inorg9nic 
fiber, prefa*ably fiirthermore as for taisile strength in theSOO 
°Q it is desirable to be a 2.0 GPa or greato* and a prefoably 2. 
5 GPa or greater. After secondary molding processing material 
or rnolded article \vha-e amorphous inor^nicfibo'oflhe this 
invaition designates that it possesses viscous flow dynamic 
fabricability insidethe temperature range of 850 to 1 10 0 °Cas 
feature, straigthens with amwphous inor^c fibo* of tiie this 
invaition making use of this viscous flow dynamic febricabiiity, 
as for amorphous inor^nic fiber of thethis invention it is 
possible not to lose strength (roomtmperature to 800 
substantially. Therefore, as for amorphous inorganic fiber of 
this invention it is useful as reinforcement inorg^c fibe^v^4lich 
possesses secondary molding fabricability. 

[0014] A(As for A is selected fi*omgroiq} which consists of the 
Al,G,TiAHf,Mn,Fe,Ni,Ga ahdCeelement ofat least 
one kiixi which), molten liquid which is formed fi-omrare earth 
metal element of Qand at least one kind, quaich it does 
amorphous inor^nic fiber of this invention, wifli theor other 
method >\liich contacts for example roll, it can produce by 
solidification doing inthe fine line. 

[0015] As starting material before melting, generally it can use 
oxide of theA and oxide of rare earth metal element, but whm 
melting, if itshould have been something v*ich becomes oxide, 
makinguse of the hydroxide and carbonate etc it is good In / 
addition, it is good with whichever of powder , molded article , 
the sinter and coagqlantasformof starting material, in 
addition, thesetwo or more unite and are good being something 
which is brougfit together. 

[001 6] If dissolution method of aforementioned starting matai 
al is method whose it isposable to heat portion which at least 
contacts roll of thesaid starting material to terrperature of 
melting point or hi^r, it is good any method, it can use the 
for exanple arc , laser, electron beam, li^t, infi:aredU^t 
and high firequency etc as the heat source. When high 
firequencyisused, said starting material because for most part it 
doesnot possess electrical conductivity in roomtOTpa"ature 
vicinity, electrical conductivity it is necessary toacconrnodate 
said starting material in crucible wliich possesses high melting 
point fi-omthemelting point of possessing and said starting 
material. It can use for ideal for exanple Mo,W,TaJr,Nb or 
other crucible. In addition, when starting material is powder, as 
description above thecrucible of material and it is necessary to 
use sipport table, but in thiscase it can also use crucible and 
stpport table etc of Cu makevrfiich administers cooling in 
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addition to above-mntioned crucible,with water etc. Whoi 
starting nHterial is powder, these crucible and support table etc 
can be usedfor ideal at in addition to. 

[001 7] Melting starting nHterial is good being done, in atnDsp 
here, in inert g9s, inthe reductive gas^ in hydrocarbon gas and 
in vacuumniddle class whatever atmosphere,but when crucible 
etc which oxidation is easy to be done is used inthe tenp^ature 
of melting point or lower of starting natmal, it is desirable to 
nelt at in orvacuumniddle class argon g9s and helium^ or 
other inert ^ atmosphere. In addition, when starting naterial 
is melted with arc , arc occurshas necessity for sufficient argon 
gas etc to be included in atmosphere. 

[001 8] There is not especially restriction in material of roll. T 
hing and high melting point metal etc vAi^q themal 
conductivity is larg^ are desirable inthe lifetioE of roll and point 
of^ilityofqualityofthefibo-whichisacquired. Concretely, 
Cu, Qi alloy andMo,Ta,W;iretccanbeusedforideaI. 

[0019] Contact vrithroU and molten liquid, end of roll it tumsco 
ntacts in for example molten liquid when, or is good or other 
ai^enix)diment where themolten liquid falls onroll. But, 
turning contacting in molten liquid as end molten liquid 
thosewhose it is possible with small surface area to ccMitact, 
areconvenient in order to designate cross section diape of fiber 
which isacquired as unifom; with end of roU as geonetry of the 
roll, shown in for exanple Figure 1, you can use roll which 
possesses theprotrusion of V-shape in end for ideal. 

[0020] This kind of roll case wha-e it contacts nr)lten liquid as f 
or theperimeter velocity of roll it is desirable to be below 1 0 
n^sec . When perimeter velocity is faster than 10 n^sec , is 
because there are timesv^iiai it becomss difiScult for aoss- 
sectional area to obtain fixed fiber. 

[0021] Those which possess kind of mechanism which is shown 
in for example Figure 2 asthe equipment \\*ich produces 
amorphous fiber of this invention, can be used Contacting roll 
(5) \\hich turns to direction of arrow Awhich is melted by arc 
(3) \\tiich occurs betv^miChmake crucible (2)which is 
administered Welectrode (1) and water cooling (As for A Al or 
Q- ), molten liquid (4) which isformed fi-omO and rare earth 
metal element by moving Cu make crucible tothe transverse 
direction it is something which obtains arrorphous inorganic 
fiber (6) by fact that theclotting it does in fine line. 

[0022] In addition, production method of public knowledge, it 
can also use production equipment as thenrthod wiiich 
produces amorphous metal. In a word, if it could produce with 
condition where amorphous inorgpnic fiber whichhas ^ 
characteristic of this invention is acquired 

[0023] 
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[Working Exanple(s)] Below, sliowing Working Exanple and 
Comparative Example, furthemnore you e3q)lain 
concretelyconceming this invmtioa 

Working Example 1 

- Al203po\vdCTandY2Q3 powder were used to starting ma 
terial , - AI2O3 powdo" and Y2 03 powder forma- 82 and 
the latter wre nixedwithmole ratio with wet ball mill which 
uses ethanol at ratio of thel 8, ethanol was removed noaking 
use of rotary evaporator fromlhe slurry vAich is acquired 

[0024] Mixed powder which it acquires making use of die of stai 
nless steel itformed in cylinder of diameta* lOnm and height 
10 nmwith an^e screw press , next itmelted this qdinder 
nx)lded article with arc and acquired coagulant of button. It 
accorriTDdated in Cu make crucible (2) wiiich administa-s watar 
coolingwhichdiows this button coagulant in Figure 2 after that, 
itdesignated inside of ^em where mechanism of Figure 2 is 
acconiTxxktedastheargpn ^atmosphere of- 0.04 MPa , 
gena-atedarc between WelectrodeandtheCumakecrucible. It 
melted button coagulant with arc, while this dissolved state is 
maintained,moving Cu make crucible, contacting Cu make roll 
of thediameter 70 run which possesses V-sh^ protub^ance of 
30° in end which turnsvvith perimeter velocity of 2 nVsec ,it 
acquired continuous fiba of average diameter 15 m 

[0025] As for structure of fiber whidi it acquires, it unda-stood t 
hat itis a amorphous due to fact that broad halo pattern is 
diown by X-iay diffraction \\hichuses CuK -line. In addition, 
tenale test of this fiber, in case of room temperature A\lien 
withthe condition of load rate 2 mrynin and span 25 ntr^ it 
is inair of 800 °Cand 1000 °Q it did with condition of load 
rate 2 mnymin and span 100 mm mean value of tensile 
strength with roomtempOTture and 800 ®C which 
weremeasured is shovm in Table 1 . 

[0026] With tensile test with 1000 °Q as for this fiber extensi 
on of the 1 50 % was shown under low stess. In other words, with 
sufficient strength wiiere this fiber is equal to room 
temperaturewith temperature above effective maxinumuse 
tertperature (With v*en it is a Ti basis 600 T or higho* ) of 
fiber reinforced type metal basic composite material althou^ 
the many metallic material of temperature or higfio" wre 
^own with moldable tempaature possessing theviscous flow 
dynamic fabricability. 

[0027] Working Example 2 

In starting powder proportion other than making 78:22 with m 
ole ratio, thecontinuous fiber was acquired with method which is 
similar to Working Exanple 1 makingyse of - AI2O3 powder 
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and Gd2 03 powder, as for construction of fiber wiiich is 
acquired, itunder^ood that it is a amorphous due to feet that 
broad halo pattern is shownby X-ray diffraction \vhich uses 
OuK -line. 

[0028] In addition, tensile test of this fib^, in case of roomte 
nperature when withthe condition of load rate 2 im^nin and 
span 25 mm, it is in air of 800 °Cand 1000 °Q it did with 
condition ofloadrate2niiynin and spanlOOnm mm 
value of tensile strength with room tenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1000 °Q as for this fiber extensionofthe220%wasdx)wn 
under low stess. 

[0029] Working Exanple 3 

In starting powder proportion was designated as 77.5:22.5 with 
mole ratiomakinguse of - AI2Q3 powder and La2 Q3 
powdo", in addition other thandesignating periireter velocity of 
roll as 1 n^sec , continuous fiber wasacquired with n^thod 
wiiich is simUar to Working Example 1 . as for construction of 
fiber which is acquired, itunda-stood that it is a amorphous due 
to fact that broad halo pattern is shownby X-ray diffraction 
which uses CuK -line. 

[0030] In addition, tensile test of this fiber, in case of roomte 
nperature whenwiththe condition of loadrate 2 mn^nin and 
span 25 mm, it is in air of 800 and 900 it did with 
condition ofloadrate2mnymin and spanlOOnm nean 
value of tensile strength with room tenperature and 800 °C 
whichweremeasuredisshownin Table!, Withthe test with 
900 °Q as for this fiber extension of the230 % was *own 
under low stess. 

[0031] Woridr^ Exanple 4 

In starting powder proportion otho* than making 78.8:21. 2 wit 
h mole ratio, thecontinuous fiber was acquired witli nsthod 
which is similar to Working Exanple Inakinguse of - 
AI2Q3 powder and Pr6 Oil powder, as for construction of 
fiber whichis acquired, itunderstood that it is a amorphous due 
to fact that broad halo pattemisshownby X-ray diffraction 
which uses CuK -line. 

[0032] Inaddition, tensile test of this fiber, in case of roomte 
nperature when withthe condition of load rate 2 nnynin and 
^an 25 it is in air of 800 °C and 900 it did with 
condition of load rate 2 mnVnin and span 100 mm nean 
value of tensile strength with room tenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
900 °Q as for this fiber extension of thel60 % was diown 
under low stess. 
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[0033] Working Exanple 5 

In starting powder proportion other tliaii nnaking 80. 3 : 1 9.7 
with nx)le ratio, thecontinuous fiber was acquired with nnethod 
\\iiich is sinilar to Woridng Exanple 1 nnakinguse of - 
AI2O3 powder and Nd2 03 powder, as for construction of 
fiber which is acquired, itunda-stood that it is a amorphous due 
to fact that broad halo pattern is diownby X-ray dilfiaction 
which uses CuK -line, 

[0034] In addition, tensile test of this fiber, in case of roomte 
nperature when withthe condition of load rate 2 mn^nin and 
^an 25 mn it is in air of 800 °C and 1 000 °C, it did with 
condition of loadrate2 nm'nin and span 100 irm mean 
value of tensile strength with roomtennperature and 800 °C 
wWch weremeasured is shown in Table 1. With tensile test with 
1 000 °Q as for this fiber extension of thel 70 % was diown 
under low stess. 

[0035] Working Exannple 6 

Instartingpowderproportionother thanmaking69: 31 withm 
ole ratio, thecontinuous fiber was acquired with method which is 
sinilar to Working Exarqple 1 makinguse of - AI2O3 powder 
and Snn2 03 powder, as for construction of fiber wlach is 
acquired, itunderstood that it is a amorphous due to fact that 
broad halo pattern is shownby X-ray diffraction which uses 
CuK -line. 

[0036] In addition, tensile test of this fiber, incase of roomte 
nperature whenwiththecoiKlitionofload rate 2 nnna^rrin and 
^an 25 rem, it is in air of 800 °C and 1000 °Q it did with 
condition of load rate 2 nin^nin and span 100 nm mean 
value of tensile strength with room tenperature and 800 °C 
wiiich weremeasured is shown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of the220% was shown 
under low stess. 

[0037] Working Exanple 7 

In starting powder proportion other than making 71 .7:28.3 wit 
h mole ratio, thecontinuous fiber was acquired with method 
which is sinilar to Working Example 1 makinguse of - 
AI2O3 powder and EU2 03 powder, as for construction of 
fiber which is acquired, itunderstood that it is a amorplious due 
to fact that broad halo pattern is shownby X-ray dif&action 
which uses CuK -line. 

[0038] In addition, tensile test of this fiber, in case of roomte 
nperature when withthe condition of load rate 2 mnynin and 
span 25 mn it is in air of 800 °Cand 900 °Q it did with 
condition ofloadrate2mnynin and spanlOOnm mean 
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value of tensile strength with room tenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
900 °Q as for this fiber extension of thel 70 % was diown 
under low stess. 

[0039]WorkingEb(anple8 

Instartingpowder proportion other than making 78.9:21.1 wit 
h mole ratio, thecontinuous fiber was acquired with nethod 
which is sinilar to Working Example InBkinguse of - 
AI2Q3 powder and Dy2 Q3 powder, as for construction of 
fiber which is acquired, itunderstood that it is a amorphous due 
to &ct that broad halo pattmiis diownby X-r^ diffiaction 
which uses CuK -line. 

[0040] Inaddition, tensile test of this fibo*, incase of roomte 
mperaturewhenwiththe condition ofload rate 2 mwirin and 
^an 25 vom, it is in air of 800 °Cand 1000 °Q it did with 
condition ofloadrate2niiymin and span 100 nxn n^an 
value of tensile strength with room tenperature and 800 °C 
wliich weremeasured is shownin Table 1. With tensile test with 
1000 °Q as for this fiber extension of thel60 % was shown 
under low stess. 

[0041] Working Exanple 9 

i In starting powder proportion other than nBking 83.7: 1 6.3 wit 
h mole ratio, thecontinuous fiber was acquired with nethod 
which is similar to Woridng Exanple Inakinguse of - 
AI2O3 powder and Yb2 03 powder, as for constmction of 
fiber which is acquired, itunderstood that it is a amoiphous due 
to fact that broad halo pattemis diownby X-ray dif&acticMi 
wliichuses CuK -line. 

[0042] In addition, tensile test of this fiber, incase of roomte 

nperaturewhenwiththe condition ofload rate 2 nmiiin and 
spm25 mt), it is in air of 800 °Cand 1000 °Q it did with 
condition ofloadrate2nin^min and span 100 mn ncan 
value of tensile strength with room tenperature and 800 °C 
whichweremeasuredisshownin Table 1, With tensUe test with 
1000 °C; as for this fiber extension of thel 80 % was diown 
under low stess. 

[0043] Working Exanple 10 

In starting powder proportion otho- than noking 8 1 , 1 : 1 8.9 wit 
h mole ratio, thecontinuous fiber was acquired with method 
which is sinilar to Working Example Inakinguse of - 
AI2Q3 powder and Er2 03 powder, as for construction of 
fiber which is acquired, itunderstood that it is a ancrphous due 
to fact that broad halo pattern is shownby X-ray diffiaction 
which uses QiK -line. 



u^T^'!, r^^"^^"^' Version 1 .5 (There maybe errors in the above translatioa ISTAcannot 

be held liable for any detriment firomits use. WWW: http://www,intlscience.com Tel: 800^30-5727) 



R12 



JP 99189926A Machine Translation 



[0 0 4 4] tfz. ccDa*t(D?i?sas^&, miEiOm^ 

Iiai5iaig2inm/min . 7sJi> 2 Sm(J)^nX' . BOO 
SOOXX'0^\^mS.0^^ft^mMZ7jzto 100 0 



[0 0 4 5] mt&m^ 1 

<;))I^ht^^;UitT* 8 0 : 2 0 <b LfcfeiniilSi6«>] 1 i 

[0 0 4 6] c(;)fii»scD?isissi^. miEiOm^ 

li&^2S2nim/min . X/<> 2 5(nin0S#-C. 8 00 
"C. 1 0 0 O'C0^m*<Oii^fifiiS2g2inin/min . 
X/^>1 0 Oinin(D^<4'CRofco'?HS$ttfcSSte«tlX 
8 0 0''CT-<D?l?i5igO¥iaii^Sl [-^-To 100 0 
°CT*<7)?l?SISSI'ei*. C:0«ttf*(5J£*T"C2OO%<D 



[0 0 4 7] 2 

<^);I^J±&^;Uit-C7 8 : 2 2 i:Lt^:i^ttSg^6«l]1 t 
C u - K or^g^ffllNfcXlSSJ/Tfc J: y ^p- K4^/np- 

[0 0 4 8] Sfc, COSS*t<D?l?SgtSI&, M;a0ia# 
l*ai5Sg2inm/inin . 2 5inni(^)a^{4^tr, 8 00 

*'C, 1 0 0 0''ca)2gm*(?)ii-^fift152S2inni/inin . 
X/^>1 0 0mm(Dlfe#-Ct7-Dfco ;H^**tfc^;^teJ:tf 

8 0 o'*cr*(D?i?s3tS(0¥iS<i*si fc^-r. 1000 



[0 0 4 9] ^mm 1 3 

- > * tifc C t (:: J: y . I^b^b^-C fe S C t ;6^*:> 



[0044] In addition, tensile test of this fiba*, incase of roomte 
nperature when wi ththe condition of load rate 2 nnynin and 
span 25 rm\ it is in air of 800 °C and 1000 °Q it did with 
condition ofloadrate2niiyrrin and span 100 nm nean 
N'alue of tensile strength with room temperature and 800 
which werenneasured is shown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of thel 70 % was shown 
under low stess. 

[0045] Working Exanple 1 1 

In starting powder proportion other than noaking 80:20 with m 
ole ratio, tliecontinuous fiber was acquired with method whidi is 
sinilar to Working Exanple 1 makinguse of Cr203 powder and 
Gd2 03 powder, as for construction of fiber vMch is acquired, 
itunderstood that it is a amorphous due to feet that broad halo 
pattern is shownbyX-^ay diffraction which uses CuK -line. 

[0046] In addition, tensile test of this fib^, in case of roomte 
nperature when withthe condition of load rate 2 rnrynin and 
span 25 mno, it is in air of 800 °C and 1 000 °Q it did with 
condition of loadrate2rnTynin and span 100 mm mean 
value of tensile stren^ with room terrperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1 000 °C, as for this fiber extension of the200 % was diown 
under low stess. 

[0047] Working Exanple 12 

In starting powder proportion other than making 78:22 with m 
ole ratio, thecontinuous fiber was acquired with method wliich is 
sinilar to Working Exanple 1 naldngMse of Q203 powda* and 
Er2 03 powder, as for construction of fiber wiiich is acquired, 
itunderstood that it is a amorphous due to fact that broad halo 
pattem is showriby X-ray diffraction whichuses CuK -line. 

[0048] In addition, tensile test of this fibo*, incase of roomte 
nperature wiienwiththe condition ofload rate 2 mnynin and 
spm 25 nxn, it is in air of 800 °C and 1000 °Q it did with 
condition of load rate 2 imynin and span 1 00 nm mean 
value of tensile strength with room temperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1000 °C, as for this fiber extension of thel60 % was diown 
under low stess. 

[0049] Woridng Exanple 13 

In starting powder proportion other than making 65 : 35 with m 
ole ratio, thecontinuous fiber was acquired with method which is 
similar to Working Exanple 1 makinguse of Zr02 powder and 
La2 03 powder, as for construction of fiber which is acquired, 
itunderstood that it is a amorphous due to fact that broad halo 
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pattern is shownby X-ray diffraction which uses CuK -line.' 

[0050] In addition, tensile test of this fibo*, incase of roomte 
nperature\vhen\viththeconditionofloadrate2nnymn and 
span 25 mn^ it is in air of 800 °C and 1 000 ^'Q it did witti 
condition of load rate 2 rm^mn and span 100 nm nran 
value of tensile strength with roomtenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel60 % was shown 
under low stess. 

[0051] Working Exanple 14 

In startingpowder proportion was designated as 27:73 withncl 
e rationakinguse of MnOpo\\der and Gd2 03 powder, in 
addition other thandesignating perimeter velocity of rdl as 1 
n^sec , continuous fiba wasacquired with method wWch is 
similar to Working Exanple 1 . as for construction of fiber 
which is acquired, itunderstood that it is a amorphous due to 
fact tliat broad Mo pattern is sliownby X-ray diffraction vMdi 
uses CdK -line. 

[0052] In addition, tensile test of this fiber, incase of roomte 
mperattjre when withthe condition of load rate 2 mnymin and 
span 25 mn, it is in air of 800 °Cand 1000 it did with 
condition ofloadrate2mnynin and span 100 nm nean 
value of tensile strength with room tenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of diel 70 % was shown 
under low stess. 

[0053] Working Exanple 15 

In startingpowder proportion otho- than making 16.8:83.2 wit 
h mole ratio, thecontinuous fiber was acquired with nEthod 
A\iiich is sinilar to Woridng Example 1 makinguse of Fe203 
powder and Snn2 03 powder, as for construction of fiber 
vAich is acquired, itunderstood that it is a anDrphous due to 
feet that broad halo pattern is sfaownby X-r^ diffraction which 
uses CdK -line. 

[0054] In addition, tensile test of this fiber, incase of roomte 
mperature \\4ien withthe condition of load rate 2 rrm^nin and 
span 25 mm, it is in air of 800 °C and 1000 °C; it did with 
condition of load rate 2 mxymin and span 100 mm mean 
value of tensile stroigth with room tenperature and 800 ""C 
which weremeasured is diown in Table 1. With tensile test with 
1000 ""Q as for this fiber extension of thel 80 % was dKnvn 
under low stess. 

[0055] Working Exanple 16 

In starting powder proportion other than making 69.2:30.8 wit 
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h mole ratio, theccntinuous fiber was acquired with method 
which is similar to Working Example 1 makinguse of Ga 2 03 
powder and Gd2 03 powder, as for construction of fiber 
which is acquired, itunderstood tliat it is a amorphous due to 
fact that broad halo pattern is shownby X-ray diffraction which 
uses QiK -line. 

[0056] In addition, tensile test of this fiber, incase of roomte 
mperature when withthe condition of load rate 2 miynin and 
span 25 mtr; it is in air of 800 °C and 1000 °Q it did with 
condition of load rate 2 rmynin and span 100 rrm mean 
value of tensile strength with room temperature and 800 °C 
wiiich weremeasured is shown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of thel 70 % was shown 
under low stess. 

[0057] Woridi^ Example 17 

hi starting powder proportion was designated as 45.5:54.5 with 
mole ratiomaking use ofGe 02 powder and La2 03 powder, in 
addition other thandesignating perimeter velocity of roll as 1 .5 
n^sec , continuous fiber wasacquired with method wiiich is 
similar to Working Example L as for construction of fiber 
which is acquired, itunderstood that it is a amorphous due to 
fact that broad halo pattem is diownby X-ray diffraction wlich 
uses CuK -line. 

[0058] In addition, tensile test of this fiber, in case of roomte 
nperaturewhenwiththe condition ofload rate 2 nnynin and 
span 25 mn^ it is in air of 800 ''Cand 1000 °Q it did with 
condition ofloadrate2mnynin and span 100 mm mean 
value of tensile straigth with room tenperature and 800 °C 
whichweremeasuredisdiowninTable 1. \Wth tensile test with 
1000 °Q as for this fiber extension of thel 60 % was *own 
under low stess. 

[0059] Woridng Example 18 

In starting powder proportion otho* than making 66.3 :32.7: 1 w 
ith mole ratio, thecontinuous fiber was acquired with method 
which is similar to Working Example 1 makinguse of - 
AI2O3 powder , Y2 03 powder and Iv^ powder, as for 
construction of fiber which is acquired, itunderstood that it is a 
amorphous due to fact that broad halo pattem is shownby X-ray 
diffraction ^chuses CuK -line. 

[0060] In addition, tensile test of this fiber, incase of roomte 
nperature when withthe condition of load rate 2 mnynin and 
q)an 25 mn it is in air of 800 °C and 1 000 °Q it did with 
condition ofloadrate2mnynin and span 100 nm mean 
value of tensile strength with room temperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of thel 90 % was diown 
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under low stess. 

[0061] Conparative Exanple 1 

In starting material proportion former 62 and the latter wede 
sigpated as 38 with mole ratio making use of -AI2Q3 powder 
and theZrCto powdo-, in addition other than designating 
perimeter velocity of roll asthe 0.5 rn^sec , continuous fiber of 
avQ-age diameter 15 mwas acquired with method which 
issinilar to Working Exannple 1 . as for construction of fiber 
which is acquired, itunderstood that it is something wtere 
amorphous phase and crystal phase existtogetter due to fact 
that broad hal 0 pattern and sharp peak are shown by theX-ray 
diffraction which uses QiK -line. 

[0062] Tensile test in air of room temperature and 800 °C and 
1000 °C ofthis fiber was done with condition which is similar 
to Working Exanple 1. mean value of tensile stroigth with 
room temperature and 800 °C which v^roreasured is diown in 
Table 1 . With tensile test with 1 000 °C, it broke this fiber 
brittle, tensile strengthwas 0.3 GPa . 

[0063] Conparative Exanple 2 

In starting material proportion with mole ratio fi^omfonra* oth 
er thanmakingthe 44.8,37.9,17.3, continuous fiber of average 
diameter 15 mwas acquired with method \\iiich issinilar to 
Conparative Exanple 1 making use of - AI2O3 powder , 
ZrQ2 powder and Ti 02. as for construction of fiber \\iiich is 
acquired, itunder^ood that it is something w^iere amorphous 
phase and crystal phase existtogsther due to fact that broad 
halo pattern and diarp peak are diown by theX-ray diflfraction 
which uses CuK -line. 

[0064] Tensile test in air of room temperature and 800 °C and 
1000 °C ofthis fiber done with condition \\tichis similar 
to Working Exanple 1 . mean value of tensile strength with 
roomtenperature and 800 °C which weremeasured is shown in 
Table 1. Withtensile test with 1000 °Q it broke this fiber 
brittle, tensile strengthwas 0.1 GPa . 

[0065] 
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[Table 1] 







/f> 1F4 ilS iSc 


a — ii 




(CPa) 








(m/s) 


( ju m) 




800°C 






AlsOi/YaOi 


2 


15 


2. 03 


2.01 




2 


AiyOs/GdoOs 


2 


12 


2. 65 


2. 68 






Al /LayOa 


1 


10 


2. 60 


2. 55 




4 


AloOi/PrfiOl I 


2 


14 


2.23 


2. 14 




5 


Al20a/Nd203 


2 


14 


2. 22 


2.20 




6 


AhOs/SfflaOs 


2 


13 


2. 59 


2.62 


7 


Al203/EU203 


2 


14 


2.21 


2.18 




8 




2 


16 


2. 10 


2.10 




9 


AlsOi/YbsOa 


. 2 


14 


2.22 


2. 12 


10 


AI?0i/Er203 


2 


15 


2. 16 


2. 10 




11 


CrzOs/CdzDa 


2 • 


14 


2. 55 


2.52 


m 


12 


Cr203/Er203 


2 


16 


2.15 


2. 12 


13 




2 


14 


2.28 


2. 00 




14 


MnO/GdsO.'i 


1 


15 


2.30 


2.02 




15 


Fe20<3/Sia203 


2 


14 


2.33 


2.01 




16 




2 


16 


2.27 


2.00 




17 


GezOs/LaiO,, 


1.5 


15 


2.35 


2.01 




18 




2 


14 


2.30 


2.00 


it 
m 


1 




0.5 


15 


1.75 


1.66 


2 


AhOa/ZrO./TiOz 


0.5 


15 


2. 00 


1.87 



[0066] 



[0066] 

[Effects of the Invaition] According to this invention, tensile s 
trength to hi^ tenperature is large from the roomtenperature, 
possesses viscous flowdynairic fabricability, in addition 
amorphous inor^mic fiber v^chsuch as inadation can be used 
for ideal in broad application, filter or plastic , metal , caanic 
and concrete or other reinforcement is ofFo-ed 



[Brief Ejq)lanation of the Dtawii^s)] 
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[Figure 1] Figure 1 is drawing which diows one exanple of geom 
etry of rollwhich is used for production of amorphous inorganic 
fiber of thisinventioa 

[Figure 2] Figure 2 is drawing which sliows one exanple of mech 
anismof equipmentN\liichis used for production of amorphous 
inorganic fiber of this inventioa 

[E}^Ianation of Reference Signs in Drawing?] 

1...W electrode 

2... Qi make crucible 

3... arc 

4... moltai liquid 
5... roll 

6... amorplx)us inorganic fiber 
[Figure 1] 



[112] 




[Figure 2] 
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